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THE DISTRIBUTION OF THE OCEANIC FISH BRAMA BRAMA 



GILES W. MEAD AND RICHARD L. HAEDRICH 

INTRODUCTION 

This study is chiefly an analysis of the dis- 
tribution and seasonal migration of Brmna 
brmiui and, to a lesser extent, of B. japonica. 
These are relatively large mesopelagic fishes 
of temperate and subartic waters, the hal)- 
its of which are largely unknown except for 
the published and original data summarized 
here. The genus also includes several tropi- 
cal species, which will not be considered. 
Bramci as a whole will be treated in a later 
paper together with Tanictcs, Taracticlitliys, 
Eumegistiis, Pteraclis, and Ptcnjcombns, the 
six genera forming the family Bramidae. 

Although Bratna brama occurs in the 
Southern Hemisphere, our study is restricted 
to the North Atlantic population. Data on 
adult distribution has been taken from many 
published records, and from the commercial 
fishery statistics of Spain, where the spe- 
cies is landed in noticeable quantity. The 
monthly occurrence or abundance of these 
adults has been correlated with the approxi- 
mate position of the 10°C (50°F) isotherm; 
and the 10° C isothere virtually limits the 
northernmost occurrence, as shown by all 
records combined. Spawiiing area has been 
estimated from an analysis of larval distri- 
bution, an investigation based largely on 
the plankton collections of the “Dana” expe- 
ditions. Spawning, as reflected by the dis- 
tribution of the larvae, occurs in w^aters 
w^armer than about 20°C (6S°F). 

During recent years an interest in the dis- 
tribution, abundance, and possible commer- 
cial importance of the Pacific Brama japon- 



ica has developed. Exploratory gill-net sur- 
veys in the Gulf of Alaska w^ere conducted 
by the U.S. Bureau of Commercial Fish- 
eries, and these confirmed earlier reports 
that large numbers of B. japonica w^ere sea- 
sonally and sporadically present there. A 
distributional study has been completed by 
Charles R. Hitz and Robert French of the 
U.S. Bureau of Fisheries, Seattle, ^Vashing- 
ton and is now^ in press. The information 
assembled by these authors and our Atlantic 
data w^ere the subjects of personal discus- 
sions, and similarities betw^een the habits of 
Brama l)rama and B. japonica suggested 
that features shown b\^ one species might 
profitably be sought in the other. For ex- 
ample, Brama Imittia forms commercially 
significant concentrations in the eastern 
Atlantic, which \\c believe to be due to 
temperature-controlled seasonal migratory 
habits. Temperature may influence the 
movements and concentration of B. japonica 
in a similar way. 

We wall consider our Atlantic material 
first and follow^ with comparative notes on 
the Pacifie species. 

THE CENTER OF AVAILABILITY: 
NORTHWESTERN SPAIN 

Although bramids are landed as food 
fishes throughout the world, only off the 
w^est coast of the Iberian Peninsula does any 
species form the center of a fishery. In the 
principal area off northwestern Spain, there 
may l)e o\er a hundred vessels, each about 
25 meters long, operating during the height 
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Figure 1. The distribution of the Dana stations in the North Atlantic ond the known distribution of juvenile and adult 
Brama bromo. The 50*^ F (lO'^C) isothere is token from Hutchins ond Schorff (1947). 



of thc‘ season.^ Each \’c*ssc‘l sets and liauls 
al)()ut six miles of longlinc daily, a line 
similar to that universally usc‘d for tuna, hut 
of lighter eonstruction and with more nu- 
merous and smaller hooks. About seven 
tliousand hooks comprise a set, which is 
made at about 50-60 fathoms (91-110 me- 
tcTs) in Witter o\er 250 fiithoms (457 me- 
ters) d(‘cp. Catch rate's frc'cjuently rexich the 

^ Oiir information of tlio Si)imish fisliery was 
larjrc'K provided by Dr. Ib AndrtMi and Ids associ- 
ates in the Institnto de In\ (‘stij^aeioiu's Pesrineras, 
\’ij^o, Spain, to wlioin w(> record lierc' onr grateful 
appreciation. 



phc^nomenal values of 60 or 70 fish per hun- 
dred hooks. The fish can also be simply 
and plentifully caught by jigging. The 
principal fishery, a winter one, lies west of 
the Cic's Lslands, and contributes about two 
per cc'ut to the total Spanish fishery land- 
ings (Table 1). During the summer the 
fishery is c(‘ntered further north, the ves- 
sels opc'rating from La Coruna and San tan - 
dc'i*; during the early w inter it extends south 
to the offings of Portugal. Further discus- 
sion of the fishery and the commereial use 
of Brama here and elsewdiere is deferred. 
It is sufficient to note that this higli- 
seas nu'sojTelagic sp(‘cies congregates off 
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Figure 2. Ten-year average manthly landings of Brama 
brama in three Spanish caastal areas. Data fram afficial 
Spanish fishery statistics (Ananymaus, 1946). 



Spain, and that landings data, using ten- 
year montlily means (Figure 2), show this 
congregation to be highly seasonal and at a 
maximum off the northwest coast during 
March and April w^hen surface water tem- 
peratures are at their lowest. The gonads 
of the individuals which form this aggre- 
gation may be nearly mature, but the 
widespread occurrence of larvae in the 
eastern Atlantic and Mediterranean ( Fig- 
ure 1) south of, but not off, northwestern 
Spain suggests that the Spanish concentra- 
tion is not a spawning aggregation. Other 
high-seas mesopelagic teleosts are caught 
incidentally on these winter longlines — 
fishes such as Scombrolabrax, Gcmpijhis, 
Lampris, Trachijpterus, and two additional 
lu*amids, Pterijcoinbns brcnna and Tarcictes 
aspcr (= T. raschi). 

DISTRIBUTION IN HIGHER LATITUDES 

We consider next the distribution of adult 
Brama in waters which are of suitable tem- 
perature during a part of the year only. All 
known records except one are from the east- 
ern Atlantic; the exception is a single cap- 




Figure 3 A-F. Narthern accurrence, by month, of adult Brama brama. H Live captures. # Strandings. A Circumstances 
unknown. Distributional data from Table 2; surface Isotherms ( F) from the U.S. Navy Hydrographic Office Atlas of Sea Surface 
Temperatures (Anonymous, 1948). 
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ture maclc‘ 1)\’ a trawler on tljc Craiicl Banks 
off Newfoundland nearh' a hundred years 
ago. In tlie eastern Atlantie, the species is 
exceedingly eoinmon in the Bay of Biscay. 
North of about 48' N the speeies is elearly a 
seasonal visitor and has been reported as 
such many time's. These records, exclusi\ c 
of some which seemed (luestionable and 
others which appc'arcd to b(' duplicate ac- 
counts of the same' specinu'n, are gi\ en in 
Taldc' 2 and plotted in Figure' 1. Alse) she)w n 




is the 50 F (lO^C) isothere, ne)rth of w4iich 
the surface waters are always colder than 
this (Hutchins and Scharff, 1947). This line 
appears te) delimit the nortlwvard extent of 
all reee)rds e'xcept a single report fre)m 
Murmansk, 

Just as there are ge)e)d and bad Brama 
\a‘ars in the commercial fisheries of the 
se)uth, there are \ ears of numerous, and of 
lew’, reports to the north. During certain 
y('ars, for example 1928 and 1949, the species 
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was most abundant. Given these immense 
annual fluctuations, the unequal seasonal 
and geographic nature of fishing effort, of 
beachcombing, and of reporting, and the 
known climatic and related faunal changes 
which have taken place during the time 
span here considered, it may seem improper 
to dissect these data further, and we do so 
with a respect for these hmitations. 

The northern records (Table 2) are di- 
vided between live-captures and strandings. 



the latter term understood to include condi- 
tions of capture such as “nearly dead and 
awash in the surf” and “found floating dead 
at the surface.” Tlie reasons proposed for 
such strandings have been many and varied, 
e.g., the inability of a fish to detennine the 
depth of the water, navigational difficulties 
similar to those which seem to beset the 
Cetacea from time to time, discomfort due 
to parasitism, etc. Such causes are unlikely, 
for strandiings are seasonal and occur most 
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frequently not in tlie southern waters in 
wliieh Brama abounds, but in nortliem 
areas where it is less abundant. In accord 
with the conclusion of Kristensen {in Ver- 
wey, 1958: 544) and others, such strandings 
should be considered to be the result of 
low water temperatures aided, on occasion, 
by stonns. These records were allocated to 
the calendar months, and the monthly rec- 
ords, together with the sea surface isothenns 
at 5°F intervals, were plotted on a series of 
charts (Figure 3). 

During the winter and spring months the 
number of Brama apparently present in the 
north declines steadily. No specimen has 
ever been reported during May, and the 
reports for April and June are exceedingly 
few. This decrease probably represents tlie 
demise of the population which began its 
northward migration with the northward 
advance of warm surface water during April 
of the previous year. During June and July 
the surface waters in the north wann to 
50-55°F ( 10-12. 8°C) and higher, tempera- 
tures amenable to Brama, and following tliis 
warming come the fish. The August records 
are numerous and almost exclusively live- 
caught individuals. In September and Oc- 
tober the critical isotherms begin their 
retreat southward. Reflecting this is the 



reduction of Brama catches in Iceland and 
the increased concentration off Scotland 
and in the North Sea. During November 
and December the 50-55°F (10-12.S°C) 
water is no longer in the area and many 
Brama moving south but finding themselves 
in the North Sea rather than to the west of 
Scotland, are effectively trapped in this sea 
and the Danish Sound. Evidence of this 
distress is the high number of strandings 
relative to the number of live-caught in- 
dividuals — evidence shown graphically in 
Figure 4. 

TEMPERATURE AND DISTRIBUTION 

A correlation between a physical and bio- 
logical factor needs imply no direct causal 
relationship, but such correlations are none- 
theless instructive. We must, however, enter 
an apology. Wo have used, in what may 
appear to be an indiscriminate fashion, tem- 
perature values both in degrees Fahrenheit 
and Centigrade. Wo would have preferred 
to use degrees Centigrade exclusively, and 
all original data have been so converted 
when necessary. But we have used two 
basic liydrographic works which present 
generalized temperature curves: Fuglisters 
paper ( 1954 ) on the a\'erage temperature at 
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a depth of 200 meters in the Atlantic, which 
summarizes over fort\^ thousand obseiwa- 
tions and is presented in degrees Centi- 
grade; and the “Atlas of Sea Surface Tem- 
peratures” (Anonymous, 1948), a summary 
of hundreds of thousands of temperature 
observations, which is presented in degrees 
Fahrenheit. Hutchins and Scharff (1947) 
compiled their most useful “isotheres” and 
“isocrymes” from this atlas; hence these 
curves too are in degrees Fahrenheit. Inter- 
polation between curves would be unwise. 
We have chosen to use the curves closest 
to one another in temperature, identifying 
each, and hoping that the discrepancy so 
produced will not be too destructive to our 
description. 

Although listed as a commercial species 
throughout the eastern North Atlantic, the 
magnitude of the catch of Brama reaches 
significant proportions only off the north- 
^^'estern coasts of Spain and northern Por- 
tugal (see above). A study of conditions 
off northwestern Spain has suggested that 
fish concentration is related to temperature, 
although both the physical and the biologi- 
cal data are inadequate. 

The temperature-controlled distribution 
of Brama may be as follows: The adult fish 
seem to prefer water with temperatures 
higher than 55°F (12.8°C), seek water of 
such temperature at depths from the sur- 
face to about 500 meters, and cannot live 
indefinitely in waters below 50°F (10°C). 
(The depths of capture reported for the 
southern catches are in general much deeper 
than those to the north: the “tropical sub- 
mergence” of authors and an expected phe- 
nomenon.) A part of the oceanic Brama 
population will expand into the North At- 
lantic as seasonal warming of the upper 
layers pennits. But during the coldest 
months (in terms of sea-surface tempera- 
ture) the range will be restricted, if not 
sharply limited, by a “thennal curtain” sep- 
arating water colder than ca, 55°F ( 12.8°C) 
to the north from the warmer waters to the 
south. 

The greatest catch of Brama brama is 




Figure 4. Number of records, from Great Britain northword, 
of Bromo broma, by month. 



that taken in the area between 41° and 
43° N at about 9°W. The most productive 
month is March (Figure 2), with large but 
lesser catches during adjacent months. The 
temperature at a depth of 200 meters is 
thought not to fluctuate seasonally to any 
significant extent, and the 200 meter 53.6° F 
isothenn ( 12°C, the isotherm nearest our 
55°F, or 12.8°C, supposed barrier value) 
reaches the coast near Vigo (see Figure 5)* 
North of this line Brama would be restricted 
to water less than 200 meters deep through- 
out the year. Not far north of this, during 
March, the surface waters become colder 
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Figure 5. Surfoce ond 200 meter isotherms off northwestern Spain during Morch and April. Dota from Fuglister (1954) and 
Anonymaus (1948). 



than 55°F. (The 55®F surface isotlierms for 
Marcli and April are also sliown in Figure 
5. ) Thus, off tlie corner of Spain there is an 
east-west temperature harrier, the top of 
w'hicli fluctuates during the winter months 
(January through March), hut does not 
allow these fish to round Cap(‘ Finesterre 
until April. Th(' bottom of the screen re- 
mains stationary, off \'igo, restricting Ihcnmi 
to a shallow stratum and pre\'enting the 
northward escape of tlu' population until 
the top of tlic harrier mo\es northward in 
April. 

An unexpected and unexplained phenom- 



enon converts this screen into a most effi- 
cient trap, which could prevent a temper- 
ature-sensiti\x^ population heading north- 
ward along the coast from changing to any 
direction save to that from which it came. 
This can he seen in the three one-degree 
s(iuares labeled A, B, and C in Figure 6. 
The month of interest is again March, that 
of lowest water temperature and greatest 
Hrama landings. Square A and that l^elow it 
contain the fishery. The depth-temperature 
profile in sciuare A shows that the water 
column aho\e about 150 meters is nearly 
uniform in temperature and above 55°F. In 
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Figure 6. Depth-temperature profiles, March and April, for one-degree squares off northeastern Spoin. Broken lines are 
extrapalotions from 100-200 meters, based on 200 meter temperatures (Fuglister, 1954). 



square B, the next offshore, this ^^ater 
column is below 55°F in March for all or 
most of its height — waters M^hich we think 
are unsuitable for Brama. In square C, the 
next seaward, the water is again amenable 
to our fishes. Thus that part of the Brama 
population migrating northward along the 
coast, if limited in distribution by tempera- 
ture, will be limited to the north and west 
and will be restricted bathymetrically as 
well. Such a population can do nothing 
save retreat southward or congregate, to 
await the later warming of the surface 
waters and immediate predation by the 
fishing fleet. 



^^dlile it is tempting to continue this line 
of study to account for the abundance of 
Brama off the north coast of Spain in De- 
cember and Januar\% we will desist; the 
data are even poorer than those available 
for the northwest area and the discussion 
even of this area is based on elusi^ e and 
incomplete data, generalized temperature 
curves, poor knowledge of the times and 
greatest abundance of fish, effect on ap- 
parent abundance of variations in fishing 
effort, complete ignorance of localized hy- 
drographic peculiarities, etc. Nonetheless, 
the existence of a water column most of 
which is above 55°F (12.S°C) and the 
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Figure 7. Seosono! northword progression of odult Bromo joponica ond surfoce Isothernns in fhe northeastern Pacific. 
O Negotive gill-net stations. # Positive gill-net stotions. Doto from the explorotory fishing activities of the Canadion ond 
United Stotes Governments. Modified from Neove ond Honovon (I960; 227), with surfoce isotherms added from the Scripps 
Atlos (Anonymous, 1948). 
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restricting influence of the seasonally-fluc- 
tuating 55°F surface isotherm are compati- 
ble with the concentration of these fish 
along the Spanish coast in the area off Vigo. 

DISTRIBUTION OF ADULT BRAMA JAPONICA 

The distribution of the North Pacific 
Brama japonica between California and the 
Aleutian Islands has been reviewed by Hitz 
and French (in press, B. brama of their 
terminology). Young specimens have been 
caught off northern Mexico (unpublished 
records) and a single catch was made by a 
commercial trawler in the Bering Sea ( this 
specimen is now in the U.S. National Mu- 
seum). Young specimens caught during 
the cruises of the California Cooperative 
Oceanic Fisheries Investigations suggest a 
spawning area extending along the coast at 
least from 25° to 33 °N, although this and 
other material from the North Pacific is still 
under study. In contrast to the northern 



distributional data for the Atlantic Brama 
brama, which required a literature review 
ad nameam (Table 2), data on the seasonal 
distribution and abundance of B. japonica 
come as a convenient by-product of the 
high seas gill-net salmon surveys of recent 
years (Powell, Alverson, and Livingstone, 
1952; Powell and Peterson, 1957; Hanavan 
and Tanonaka, 1959). These are the data 
on which the discussions of Neave and Han- 
avan (1960) and Hitz and French (in 
press ) are chiefly based. 

There are two ways in which the relation- 
ship between this fish and temperature has 
been studied. One is that used in the analy- 
sis of our Atlantic Brama brama data — the 
comparison of monthly fish distribution 
and surface temperature structure. This is 
the approach used by Neave and Hanavan 
(1960), who report the minimum and maxi- 
mum temperatures, 9.5°C (49.1°F) and 
17°C (62.6°F), at which B. japonica has 
been taken in the Culf of Alaska, and (p. 



TEMP. 
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Figure 8. Temperofure and the capture af Brama japonica in 
gill-net sets in the Gulf of Alasko. Data fram Honavan and 
Tananaka (1959). 

229) plot the captures l)v period (May- 
June, July, and August-September). Their 
charts, to which we have added surface iso- 
thenns and otherwise modified, are repro- 
duced here (Figure 7). A seasonal north- 
ward progression, correlated with the iden- 
tical isotherms seen to control the spread 
of B. brama in the North Atlantic, is indi- 
cated. The 50°F (10°C) Augiist-Septem- 
ber isotherm coincides with the 50°F iso- 
there and with the Aleutian are. There is 
blit a single recorded instance of an Atlantic 
Brama brama from north of this isotherc, 
and there is but a single record of B. japon- 
ica from north of this line in the Pacific. 

IVmperature preference can also be in- 
ferred from apparent abundance as reflected 
in catch data. Number of stations, nega- 
tive and positive, for Brama japonica were 
plotted against temperature, converted to 
degrees Centigrade, in Figure 8, using catch 
data reported by Hanavan and Tanonaka 



( 1959). These data show highest catches to 
be in waters warmer than 11°C (51.S°F). 
Catch-per-shackle of gill-net gear similarly 
shows that good catches are most frequent 
between 11°C (51.S^F) and 15°C (59.0^F). 
Ilitz and French (in press), however, note 
that this unit of effort is undesirable as 
mesh size, and thus fishing effectiveness, 
\ aried among the many sets. These authors 
thus prudently selected the “set" as the unit 
of fishing effort and found an apparent 
peak in relati\ e abundance or availability in 
gill-net sets (their table 2) in waters of 
12-.13°C (53.6-55.4°F). 

DISCUSSION 

There are several indications of parallel, 
temperature-controlled phenomena in the 
two closely related species: the migrations 
into higher latitudes which begin in spring 
and follow the advance northward of the 
50°-55°F (10°-12.8°C) isotherms; the vir- 
tual exclusion of all adults from waters 
north of the 10°C (50®F) isothere; and the 
more southern spawning ground. But with- 
out known Pacific counterpart is the winter 
congregation of adults off Spain, and we 
raise here the suggestion that such a con- 
gregation may occur. During the winter 
months, in waters bounded to the east by 
California and to the north by 10°-12°C 
surface isotherms, large numbers of Brama 
japonica, which have spawned further south, 
may be congregating in anticipation of the 
seasonal wanning. Local upwelling may 
disrupt the situation, but an attempt to 
locate such congregations if they do occur 
is in order. 

An analysis of the abundant hydrographic 
data to determine the contour of the 55°F 
(12.8^C) surface isotherm during the cold- 
est months and the locality where the water 
column above but not below 150 meters 
exceeds 55° F would suggest an area in 
which these fish congregate. This area will 
be somewhere off central California, and 
experimental fishing there with a longline 
fashioned after that used in Spain might be 
rewarding. 
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